Rarefaction of the air to be removed, and its consequent displacement by cooler fresh air, is the means of renewal employed in most systems of ventilation ; some plans, however, use mechanical impulsion of the fresh air, or withdrawal of the vitiated air, as an addition, ?r even as a substitute to rarefaction. Hence, the various methods of ventilation may be divided into three classes.
First, those which obtain renewal of the atmosphere by a continuous current of fresh air flowing in to replace the vitiated air, "which, in consequence of its increase of temperature and rarity, escapes by ascending through apertures provided for that purpose.
Second, those which aid or replace the current resulting from rarefaction by one produced by machinery.
Third, those which procure the necessary renewal of the atmosphere by permitting external currents of air to flow freely through the apartment.
Difficulties of various kinds beset the working of all these methods; one common to them all is the great one of producing a sufficient supply of fresh air without creating violent draughts. Insufficiency of the supply of fresh air is the most frequent cause of failure of the two first series of plans, while the necessity for suspending the operation of the last series during bad weather renders any plan which depends on that alone imperfect and unsatisfactory. While the blower was in full motion, and the windows, &c., closely shut, the barometric pressure without and within the ward was carefully observed, and a slight preponderance was found to exist outside, for at no time was the density of the air greater within the ward. In this way the supposition that the pump was able to expel the air from the ward by the pressure of that it drove in, was at once disproved, and the rarefaction power was shown to be sufficient, imperfect as it was, to withdraw the air faster than the pump could drive it in. The quantity of air passing out of the wards being always greater than that introduced by the flues, the deficit was supplied through the doors and chinks of the windows. 
